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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a manufacturing method for a 
semiconductor 

provided with a clean resist pattern with a superior pattgriLshape for 
exceeding the limit, although micronization is limited by a wavelength in the 
formation of the resist pattern through exposure. 

SOLUTION: In this manufacturing method, a first resist pattern 1a, containing a 
material for generating acid by the exposure, is covered with seccjTd_resjsl_2_^ 
containing resin which is soluble in an organic solvent to be bridge by the 
acid. Then, by forming a bridge layer 4 in the first resist pattern 1a by the 
exposure and performing development by thejDrganic.solvent, a second resist 
pattern 2a which is thicker than the first resist pattern 1a is formed. 
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[0044] ^^mizti^X. m 1 <r>VVx 50 y 3-;PflgflSRxxr;k **^xf-uy7;k*/P 



1 1 

x-r;k *'J **yxf-u>7/ y yfrysv ynv 
yryWf A'X-r^u L<{±y yfiJS, r/i^ 

X— f ^A^KS. 7/Mf/Py tf'J v 

xf-i^yr^^x-r^yy^tS, TvMrA^yHfy 
x^*y|gjs. x;p*>i8^ S4aryt-'>AS. 

81 'U^/yySPrajHEgfflW, x^y*=W 

y i^xf - 1^ yx? j -;k yjiTtnT)^ 
x^^t'imf^iil. 

[0 04 7] *mfc-a\vZ\3.. ±Si^2<7iVV 

AYtmuhmrnm^m^mmmmitLx. ^y 

[0 0 48] *l|BHttJV^Ttt. %2<r>VVXY 
[0 04 9] *f|BBt*>^-Cli. ±E*HI^I^ 

<^&?a#s&2<^$;x hmco&mtmmt 

[0050] fllxtf . S^Jt LT£«*fiittiSSI£J8 
[ 0 0 5 1 ] itz. #3»¥^ftgj£gSli. ±H* 

[0052] m.<mm2 . 05ii. *wwmtom 
®2 (owtMftmi' vx wv-ymtfVimzmmt&tz 
ttwru^xyu-wx-hh. 0ifcjtf05£#i!L 
t» z<nmkmm2mmm/vxvtv-ym 

i. 

[0053] 05 (a) t^1-J:3fc. ¥^ftfi|K3 

fc. rtast^F^sttfeS^^irrs^ i oi^'x k i 

l£MW&. SSKOl'xXMiTy^-:? (6 0~1 

5or-ei#gg<«ui) mizm. H S yyr<o 
g&±tti i a i m&w-y zm-vx 
9*m\^mmm& msxirmhx^h) . z.<n 

®. <£gfclbt. PEB ( i o-i 5 ox:) xwm 

u t'iszhmmmi.zitt:®. tmah (rh 



(7) 8Pi¥l 1-283910 

1 2 

yt+lVTy^-V&M KojJ-**-f H) o*«>2. 0 

[0054] ,r<o&. #g(;:j5k;Kx hf^o y try^ 

05 ( b ) 5 LTJgj££iut35 1 ff)Vl/X 
-y 1 1 Ja±tt. Kfrfrtrl/S/* h 1 1 

Vx h7*o-fexfc J: & i/y'x hv^-y^&fc ffl&x 
10 J>&. 

[0055] #fc05 ( b ) Mf-VJBmt. 05 
( c ) fcflcf «k («>xy\) 3±fc. K 

cow:* Da^a83giM:to£-&*. m^UvX 

h 1 1 ?rjSISL : 5:V«t^$tut:m20W^M 
2^^W-|,. ££TJHv*4»*ltt, IQS^JglTSi 

2c^es. ^tiEt^<i5-7*y<-^-rs. c:<^ 

20 [OO56]ifcfc:05 (d) fc^-ti^fc, 

3$rf«!ia (60-1 50r) L, Sl^Ml 
tr^^tlS^ROSttUjSA^oe^ttt&tJ: 0 . IS2 
<7)U v'X M 2 (0% 1 cou^'x h fcOl^MiSST-^M 

fbzmz zitz . ztuzx o.^i <r>vvx mu» 

[ 0 0 5 7 ] 05 ( e ) tC^-fi 9 fc, 

m^zmi<7)u : Jxw-yzmMZit%^x\ $m 
tx\^m2ff)wjxv 1 2Sr«ffiigj8rrs. vxtco 

[0058] B±0)1 o iWHSfec^g® 2 tfcJtS 

ibiww^m ui. m%£X->xmmiZ-£z>& 
tixa*). mmfcivz<7>mzm.zitx$mzit& 

ioizLXUZ. Z(Omi0)l'i'XhtZls&-£&&tL 

•a*, tivxywmmrmtfismxhhtf. vv 
40 [ 0 0 5 9 ] mmmm 1 -es^*® 1 wv^x 

hntffl. %2<r>WJxy<r)i(m\i.. ZtiZtizamiL 
0MB2£&^Xi>m^Z>ZtipXZ&. £ti. ZffM 

mn^ : Jxv^-y2^. &m<vmimfc<7)± 
muLL, ztizvxttix, ¥m&msLt£wm% 
^■mx^-xhh^iimi^-^mm-hzt 

[0060] mmm . 06 xmvm&m 
m3(vfflm-muzsx Yiv-y<m&m*wm-i> 

fc**o:ro-feX7o-0T'fci>. 0ifcJ:l/06S-#Bg 

50 ix^mammsmimwi^xw^-yffm 



(8) 
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[oo67] &±<dx 5 z<7)3m<rmm3iz±ti 



13 

wmth. 



[oo6i] itr. H6 (a) £jf&£o£. *mtm if. mmmizx *) . mi<nwjxbizmi:m.^i> 

Y£.rv<-7 (6o~i5 orzx-iftfmcvmim) $mtm^ wmsmz xsmmzmi. tm 

*-y££tr?x:?£fflvvcg$£ft-t& (06«feii [0068] ^<oltifc?»B«B3fci3<rVc % %\<r>vvx 

«*) . *£gfc:iSfcT. PEB (10-1 50r) tl* h21fcl/CfcL *HW»BBlTJ8nfc. y#9??tt 
*&8L7:r bWyXbom^MA^ttsSk. TMAH 10 Bit-f7h^/>'>''TxH^3t9l* l 4>18j£$ti4^* 

2. 0%#SWc^«t?rffll^1-S. 06 (b) fcL i LTIi, ftglcjt O&fclg^fSSHSrfflV^ft^fi 

d LT»*3ftfc»10>l'5'*;*h«/t*->'2 1 aS:^ MUvXh<7)Sfflt,^TfcO. KK£J: 9iRHfe£t- 

[0062] zay®, ^CKt^ff^o fc»i=ar< . UNKflBB 1 ra^-MMS*)]^;* 

HJJi, rn-fexfcl/ctt. fiHWH^xhycMsxfc [0069] i^idfcfCJRftLfcailiHil' 
[ 0 0 6 3 ] 06 ( b ) <WV>->Bfm. 06 ( c ) 20 U dflfcvx? fc LT. ¥*H&^CfKIII&4HlX 

n->x 4fc. £o«daBH£BffifcL tresis [0070] 

x.wt#mi<oui;xhw~y2i<iff)%w&®izm x 2-^79 yyzmwzimsisxvzmw vvx 

B£4tr9v>Jltfft£3*i£. Z\<m. hW-yfcjftftU:. ii*. ±EW^h*. Siflr 

jEtTtfcfcSrfflWC'J^-rS. x^-JitSTK BE&ffiUgL 8 0X:/7 0#T7- 
[0064] *CD&. 06 (e) fcS-T.taC SSIO 30 'JK-^fcfrK Uy'X h#<0S8Mf&$-£TliSl<0 

l^'X h^-y 2 1 atf>±fc. KOfcjtfcrJ: VVX h£§Uf#0. 8/»TffilKLfc. gft&B 

S33§ftfc£«j£#*. *l*>WXh2 1«MBLa fcUT, i t8*S>N5g*g3E§SH£fflV\ mftvxft I 

\w&m&zixt3i2<7>vi;x\*22zmm-h. z x. muz^-txd^x^m^x. t&wwjxv 

zxm\.^m2<nwjxh®&£m<rmm*. mnv *»ku:. actc, 1 1 5x:/9 owx-PEBm^n 

BBiT7&^ffiiS.tmttimm^hztmmx't> w «ht, rwjmmt (nmd3 : aauwiaat 

s. ^2<r>wxv<mm. &m£fbt. m2 ass) zm^xmmniK mtz^txoKtam-^ 

<n\/VXY22*:~TV'<<- J ?-$-h. z<Dmmii. ®?) X*t»r>]szSXhW-yiWZ. 

$*is>-/sutnz9mt&titi>. mmM&t&stt i o o 1 1 ] hm^|2 . aii^v^ vt lt. 

[0065] *fc, 06 ( f ) C^-«t ^fc:. ^i^S 40 LTaHx^fcT-newy^D 3-;«yxfm 

«3^iiJra (6 0-15 01C) LT. S^i^y^- r-h^ffl^Jt \®bi/X b*m\>\ WJXYW-y 

^*ifv\ m\(nv=jxv2i afrt>v>Wim&xm2 m&it:. t-r. jjb^xfs. s i ^ia-ic 

OW^h2 20»l«^xhfc«»iiBfifl«aJBR )BT. HC^KiOISS^l. 0/£mt**i3fcjfi 

iB*fiiS*4. iftti*), mico^ : Jxb2 i&k Kit:, i^t. gor/TOfKrryc-^iff^, w 

W J: 5tlSiSIE^g^ Uz$mm4ffm2cr>]sz; i?xb*<?)tmt:#&2itfi:. m^x. -ayarnxf- 

xb2 2fpl.zffi8.ZtiZ>. •y;f-£fflv\ mnz*r?Xo%-?x?im^X. WL 

[00 6 6] 06 (g) {C^-fiatC. 9i&i££ ^tf-?fe. 1 1 5X;/9 0#T'PEBS!yi£fT 

ffl^TJU^V^'Xh^-y^jaWS-WrV^ K Wi^X. TJWmffiti. (NMD 3 : m^i&fka 

L-CV^v^2<OPv'XF2 2^S«SIt^S. H±<o S) *JB^rS»*lrk\ 08tSrTJ: a^fS^>f X 



1 5 

[OO72]HSfc0!3. miwwsxvtix. 
®i^yti/^h (is&fflzm) WJX 

0 fcJ&KLfc. 9 On/7 OfrCTOI- 

o%~?z?zm^x. **tffr>fc. art. i i or/ 

7 0#TPEBJ5aSrfTV\ gwc x T/lofrygfltiK 
(NMD-WrJfCfctfHfc&g) £JflWCatfe£frt\ S 
9 fc^-f «k 3 &#ShM Xi^o^Jx WW-> £ 

[0073] HSfc0|4. ftlOWJXYtLX. t-B 

o cffcKy t Fn* ^wyfcigfS^a^fii&Sft 

t. ®mfitzi*)im$)0. eoumbzhiokis. 
miK. 1 1 5r/i 2o»r^-^*ffv\ w 

yXh^co&JSteSBiS-itt:. mux. znwjxvi. 
fc» wtiilt L/C dXMt-ESP-1 0 
0 :RfHa) *Httfcl,TB<MrtiUtfL 9 0 
T:/9 0#T"<.-y-£?T->*:„ EBffiHllSSrffl 
V>T % 1 6. 4juC/cm2Tl8H£fB. 80"C 
/l 2 0^-CPEBSrfi : ^O*>. tt*^fflV^«B5 
jtKSiML *<TMAHT^US«([ (NMD— 

w : ymftttMM) zm^x wjx h'**-y<m&£ 

ft-otz. %(r$&k. Bl0iC^tJ:5^ £>0.24;u 

[0074] SKai^X Msmcretafittw 

[0075] gg|gM5. »2^^h*mkLT, 1 

L^^77X3S:fflv\ jjcy \l-)VT*l9-i\>W&2^ 
gfcXf-l^/'J 3-/k3 8 0g fcx?y-/k9 5 g * 

Jn;u 3»e6eiaBWateU .icy trypr-fc*-* 

[0076]H»«6. »2<0WxXhflfli:LTs 1 
U&K*fflt\ ^Ut*-;M^;P>';H:x^^-ty2 
5gt^rvl^y4 7 5g?rJnx., >>i-yn-? >J--p 

[0077]SSJfcm. SI2^l^XM#BfcLT. 1 

0 0 g t*9S-)V9 0 0 g SrMatT 6B5igif#&£ 
U »10wt%cO^h^fy^-fUy^75>^K5:# 

[OO78]Hte0|8. »2tf>^Xh«fil:LT. 1 
L.XX77X=l£J8lvC. (N— jtHF^jt?-*) .Xh 
^X^y^lOOg. (N— *h*5oC**) t 
b'D'ts'Xf-PVfiaRl 0 0 g. h*aoC?*g 
SlOOg+fc:. «l«U X^/-^7 5 0g. >fy 
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1 6 

0wt%OX^yS£ig?ft£*§*:. 
[OO79]Hfli0!9. SS2<^vXM*f}i:LT. H 
*«5-Cftfcj|?y l^7-fe*-;l#»l 6 0 gfcUSt 
CT7T#^h^^^o-;M7$>«jK2 0g. 4 

vTurt;-)\,2 o g *2a?6m3iw¥ft6u mm 

[0080111110110. ^2<7)WJXhVtmtLX. 

mm 5 y t'^r-fe * 1 8 o g t n 

10 ifcW8T1#£ ( N-> h*s"j<f-/l') * v-xf-l/y 
S^igj820g. (N->tKy^t;KtHDJfyX 
f-Uy«^2 0g, N-*h*S^;l^2 0g+ 

zti?ti*h*i'<y-ey2 0g$:g&X'Sfm& 

[OO81]3d&011 1. %2<7)U>>Xhtt®kLX. 

i& 1 6 o g inters h^x^u yjgui^ 

<7)10g, 20g. 3 0gt^h^r^'<.y-fe'y20g?r 

h*v*isx.+vy¥m<?)®gtf^ m iwt%. 20 

wt%. 2 7wt%<038&^®2<7)Ui'*Xh^8£# 

[0082]HJj^|12. ^2^UyXhfcLT. Ute 
m6T&t:XV \i-)V*+)lis)i,-tx**3i+)-y®M& 
m.ff) 1 0 0 g h'^^o^y^flgiO 5wt% 
^K^fyMJOg. 3 5.3g. 7 2.2g^ 

^k^Hrx^fjr^y^Blfc ^ 'J t'^/u yo^t>f 
30 H<0^1tcOM=Srl.3ffiS»S^g|jft^#^. 

[oo83]njfc0ii3. mm2xnt:mi^wjx 
hrt?->i>wtfL2tit:s i ^x^-±t. mm\ 2 

THitlg2wVvxh*m?-}gT. xey^-hUc 
a, 9or/7o#-cry*w£f?v\ S2<Ol^^X 

hK*»RLfc. 1 1 5TC/9 0#TS^>->^ 
^-y* (MB) ^V^i^DS-JiffS-fr^. XSZ. A 

l^KyXyt^vym&wmm^XWtefi 

^tzik. *zs\syx'Vyx*ff\,\ i&mm*mmm 

^< 1 0 0X:/9 0®TXXh'<--?ZfT0Ztl,Z 

40 £ 9 , a 1 1 izrftx <r>wjx v w-y± 

izmnisisxYgmmm&Lt:. z.<r>%%. mp> 

mmmt<?)i'i''x vw-y*H xeygfczmm. i 

^ymmtxv t'-)Wsn*y-y®m<r)&-&m.t%z_ 
& z. t izX 0 . m i <r>v Vx Y±\zm&tih%tm<r> 

[0084] 
[HI] 

50 



(10) 



17 



^S¥l 1-2 83 9 1 0 
18 



uS d I 








* V c — *y P ^ 












-9. », 










0 


0 


0. 


4 0 3 


0.405 


0.405 


0 


5 


0. 


3 7 7 


0.379 


0.377 


5 


3 


0. 


3 6 5 


0.368 


0.367 


5 


5 


0 . 


3 4 3 


0.347 


0.348 


5 


0 


0 . 


3 0 0 


0.305 


0.304 



[0 085] zwja-y&mmm^xsmmz 

bU:&. 9or/7 0#T-7!J"W£?TV\ %2<r> 
<>xJ\-£-mmmfir>t:. i3 5-c/7o 

(MB) fcff«r\ ^£££j»?t 



2 0r/9 0#T^Xh<-?iHTdC:iK.J:'), 01 
1 fcjjrf i 5 fc, mi w^y'x htf-rt^-yicrgs 

fc^^^idt:. ^l^fi£^m^l^)0. 3 

ff->fc^fc«. **>0 . 3 8*tnu £ffig3££fT*>£i«> 

#0. 26jtzm«/hLTV^. 
[0087] 
[«2] 

20 







7* > 








(urn) 






0.353 


0.355 


0.355 




0.327 


0.329 


0.327 




0.315 


0.318 


0.317 



[0088] Zcr>%&. M BK-? m£438XX&ft o 

[0089]nteBaii5. mmm2x®tzm<r)wx 
hw-yimf8.ztifi:s i ^xw-jic mmi 1 
tufctfy XL-)V*+A>is)v*x*tt*rvw!tizt * y 

v\ ®2^^MS?-^j£t^. act:, ioor/9 

Ofr. 11 Or/9 0^. 1 2 0r/9 0#<7>HaS?) 
3#"CS*>->;5"W (MB) £frV\ £l§KJE£fT 



*2/K 1/1, l/2««^«ttI*ffll^T?8»*ff 

>r\ i&mmmmmu m< 9 or/9 o®txx 

h^-^S-tfa^fctrlO. 01 lfc^tidfc:. mi 

30 <r>wjxv>w-yx£Wi2<r)\s~;xY3mmzm$x 
n. zoia^ ^3*^j)§f,*^j:5fc:, mm2x 

?4 yrtf-ytmjffilrtf-yizm&x't.-x 

<wx>\ mmmm<r>wjxv^-yx\mh 

[0090] 
[H3] 



19 
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MBfift (-C) 






> 








0.39 
7 


0.40 
1 


0.40 
1 


1 0 0 


2/1 


0.2 7 
3 


0.31 
7 


0.31 
2 


10 0 


1/1 


0.26 
3 


0.30 
6 


0.30 
4 


1 0 0 


1/2 


0.23 
7 


0.27 
9 


0.28 
2 


1 1 0 


2/1 


0.26 
0 


0.30 
2 


0.3 0 
0 


12 0 


2/1 


0.24 
9 


0.29 
7 


0.2 8 
7 



[ 0 0 9 1 ] Sf&iR«* h*i"<.y-l£y<7)&£ 

x^Wfc^ix. 3^-e^^-y<OT-^-ft*>'9o 20 
a«?so»£^si8rrs ^t-c\ antsjE 

[oo92] mmmie. mmn3x-®t& \<r>vvx 
h'W-yffB&Ztuzs i 1 1 oic-c^ji. 

T-tf-mm. mm i o xntixv 

comz 3m.c?>U£mm&2<r»si;* h t txm^ 30 



£ mtfLLt:. VUZ. 6 5TJ/7 0#+ 1 0 O^C/9 0® 

x-^i/yy^-t (mb) £?tw aaiKiSfcfis 

/9 0&X'XXh<-7ZffoZkiz£*). S12(C* 
HteWl3r^L^0. 28vm*MX<F>*-}V 

[0093] 
[114] 





MB3& (*C) 


(wt%) 


1 1 0 


1 2 0 


£2*013 


0.281 


0.281 


0 


0.269 


0,245 


1 0 


0.248 


0.225 


2 0 


0.223 


0 . 19 6- 


2 8 


0.180 


0.150 



[0 0 94] ZWZtfrL tt®v>&£i££WmhZ 

fctio. < $m%&<rm®mmx-b tztv 
x-ht^)i^xi^)vy^2<r>\y : JxYX'm^hzt 

[OO9 5]£lfc0|17. SatM3T1»fcJlll^^ 



7 o®xr?v<-?*ft\.\ m2<owjxhmm^.i 

fc. &(~. 7 OXL/7 0#+ 1 1 0"C/9 O^-CS^fv 

y^<-? (mb) ^^v\ mz. 
mm^xmmzfUK itmmmmt&i. m< 
85x:/9om-^xh^.~^^mzttzx t ). mi 

2l,Z7rctXoiZ. mi0)Vi;xY>W-y}JiZ 4 %2<7)\s 



(12) 
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22 



Z£o£. mm3-Cm&ltim. 28unHHX<0 * [0096] 

vortSfcL ffi*3ivti> o . *<vm>m [H 5 ] 



#8 




mmm3 


0.263 




0.271 




0.172 




0.243 




0.138 



[0097] L<n^tfrh. &&ttn?Wmfrm^ 10*yn-A'MVTo/NV-/U^£j^?:fflVvt:£&£ 



[OO981Hte0|18. mmix-ftt&iwisx 

fttzxvv-frT^f-mm. mmi oxntcxv 
vymm&ms&^nvitxvhLxm^iz. %2 

MsztxhWRtmr. xeya-hLfct*. 80r/ 
TO^-CT-U^-^J-ffW m2<7)V^MS^fiRL 
fc. ifct. 0f^<OiaKt:T9O^<O$4>'>'^'<.-^ 
(MB) £?tK £liKI5£fTo*:. ifcfc. x^Vy^20 



ffV\ #S?lgJl£Stlfct!|g£U 8< 9 0r/9 0#T* 

TM^JO. 2 8^m<i9V>'*^h>'^->^>fXli 
ifrhSfiTiJ 1 ^ SIM. R^SgKiOHtfigto^ 

[0099] 
[*6] 



-t S 31 


HX 

m) 


f H in) 




1 0 5t> 


1 1 5<C 


fn^mH+^^n (5wt%) 


0.2 8 


0.2 6 


0.2 1 


**9t':=»n4-»+;tt3'g* (10wt%) 


0.2 8 


0.2 2 


0. 18 


(10wt%) 


0.2 8 


0.27 


0.2 7 



[oioo] z<ozkfrt>. *mm. mmiz* m 
[oioi]nig0ii9. mm4x%tzm<nvi?x 

Uc. 10 5. 11 5X:/9 0&T5 d f^y^<*40 



*-7 (MB) £frV\ ^fM^2:tf-?fc. x^-P 

^xmm&K ffiQMte&tumL. m<9ox:/ 

9 0»T^xh^-^5rtf5;ttJ:0. H12t^ 

idfc. mi<?)WJxh'W->±.izm2<7)Ui;xh£ 

fc. IS!^4T*JgjftLJtg>0. 2 4/fm-9->fX(7)^j/X 

[0102] 
[*7] 



± * a 


f>rx 




lOSt 


list; 


*• 1 1* + i m ( iowt%) 


0.2 4 


0. 2 2 


0. 19 




0.2 4 


0. 19 


0. 1 S 


<10wt%) 


0.2 4 


0.2 3 


0.2 3 



[0103] Z(DZtfrt>. t-Boc^AWA'Jhh'D^xXf-^yfcKll^ffJ^^lS^S^^^li 



23 

toi 04] mm2o. mm2T%tM\<r)Wjx 

(MB) fcffK 3S§KiS£firofc. g&fc, xf-i-y 

n&m&jutamL* wt< i o 5r/7 o# 

Ofc. 3gtM2T££Lfctt0. 4/im<01/yAhy^ 

[0105] 
[*8] 







K /< ^ — ^ 


3tl6«2 


0. 4 0 2 








0.402 


2SJfc«2 0 




0.257 
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* [0106] Z0)Z.kfrtj>* *%Wt. VVXYrtf- 
»Lfc«WW->Ttt, RlBjWttiV^ft. SIR 

[oi 07] »t0i2i. mm2x^t:m<nvvx 
mmmm. ioor/7o*Knaiu:. 
io trt? u ^-)V*^)Vv)\*.x**5;*r>*%2<r>vvx 

MfflfcLTSfT". XV>a~hlt:&. 9 0r/7 0 

»trry^-^*tfi\ »2«>i/3;*hr&»*u:. 

ifcc. i2 0x:/9 0^-cs^>'y^-^ (mb) £ 

ypyyxfcfrK ^HHM&KftMJtU «< 1 1 o 

"C/9 0#?j1« h<~? *m Z k fc i 0 . 0 1 1 ic 

20 [0108] 
[*9] 



*30 







y^i > 




**«2 


0.403 


0. 4 0 5 


0. 4 0 5 




0. 3 8 7 


0. 3 8 9 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In a semiconductor process, this invention relates to the semiconductor 
device which used the material for detailed patterning, and its manufacture method, in order to reduce the separation size or 
hole opening size of a pattern, in case resist Bataan is formed. 
[0002] 

[Description of the Prior Art] The wiring and separation width of face which are required of a manufacture process have 
turned minutely very much with high integration of a semiconductor device. Generally, formation of a detailed pattern is 
performed by the method of ********** j ng fte various thin films of a ground by using as a mask resist Bataan which formed 
resist Bataan with photolithography technology and was formed after that. 

[0003] Therefore, in detailed pattern formation, photolithography technology becomes very important. Photolithography 
technology consists of a resist application, mask alignment, exposure, and development, and the limitation has produced it 
from restrictions of exposure wavelength in detailed-ization to detailed-izing. 

[0004] therefore, as the formation method of the detailed resist pattern exceeding the limitation of the photolithography 
technology by the conventional exposure, the technique of a publication-number No. 250379 [ six to ] official report, a 
publication-number No. 134422 [ seven to ] official report, etc. is proposed, and such technique uses the counter diffusion 
which is the resinous principle of the 1st resist and the 2nd resist However, a meltable photoresist material is used for the 
organic solvent in which is made to dissolve the 1st resist as the 2nd resist, and it deals, and there is a problem into which the 
1st resist pattern is made to transform. 

[0005] Moreover, the art which exfoliates the 2nd resist exposes the 2nd resist, generates an acid, and is carrying out 
dissolution removal of the 2nd resist using the developers (an alkaline developer or xylenes, such as tetramethylammonium 
hydrate solution etc.) in which are made to dissolve the 2nd resist and it deals. However, it may solubilize by exposing also to 
the 1st resist which is a ground at the time of exposure of the 2nd resist. The 1st solubilized resist has high possibility that the 
1 st resist will be dissolved from a bird clapper to the solution in which is made to dissolve the 2nd resist and it deals at the 
time of dissolution removal of the 2nd resist as it is meltable, and its process margin is small. 
[0006] moreover, since negatives are developed only with that the effect is small, that the pattern^hguration after 
processing is bad, and water when the polyvinyl alcohol of a publication is used for a publication-number No. 250379 [ six to 
] official report as the 2nd resist, sufficient washing is not performed, but development residues, such as silverfish, tend to 
remain on a pattern, and it can set at the following process « there is a problem of generating a pattern defect, at the time of 
etching 
[0007] 

[Problem(s) to be Solved by the Invention] As explained above, formation of detailed resist Bataan which exceeds the 
limitation of the wavelength with the photolithography technology by the conventional exposure was difficult. Moreover, 
although the technique of making pattern formation exceeding a wavelength limitation possible is also proposed, some 
problems remain and it is difficult to apply to actual semiconductor manufacture, this invention was made in order to solve 
this technical problem, and it tends to offer the semiconductor device manufactured by the manufacture method of the 
semiconductor device by the detailed separation resist pattern-formation technology using the material for detailed patterning 
which realizes detailed separation resist Bataan formation which makes pattern formation exceeding a wavelength limitation 
possible, and this manufacture method in detailed-izing of separation Bataan and a hole pattern. Furthermore, the selection 
width of face of a base resin spreads by using a meltable material for an organic solvent. 
[0008] 

[Means for Solving the Problem] The manufacture method of the 1st semiconductor device concerning this invention The 
process which forms the 1st resist pattern on a semiconductor substrate, and the process which forms the 2nd resist which 
does not dissolve the resist pattern of the above 1st on this 1st resist pattern, but causes crosslinking reaction with an acid, The 
process which forms a bridge formation layer in the resist interface portion of the above 2nd which touches the resist pattern 
of the above 1st by supply of an acid, The process which develops negatives with the developer of an organic-solvent system 
in which the portion of the 2nd resist of the above non-constructing a bridge is dissolved without dissolving the resist pattern 
of the above 1st, and forms the 2nd resist pattern, It has the process which ********** s the above-mentioned semiconductor 
substrate by using this 2nd resist pattern as a mask. It is a method using what contains a meltable resin to the organic solvent 
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over which a bridge is constructed by a resin meltable to the organic solvent which constructs a bridge with an acid as a resist 
material of the above 2nd, or the organic solvent by this cross linking agent under existence of a meltable cross linking agent 
and an acid. 

[0009] In the manufacture method of the 1st semiconductor device of the above, the manufacture method of the 2nd 
semiconductor device concerning this invention is the method of heat-treating the 1st resist pattern, before forming the 2nd 
resist on the 1st resist pattern. 

[0010] The manufacture method of the 3rd semiconductor device concerning this invention is a way the 2nd resist material 

contains a plasticizer or a surfactant, in the above 1st or the manufacture method of the 2nd semiconductor device. 

[001 1] The manufacture method of the 4th semiconductor device concerning this invention is a way a meltable resin contains 

a silicone system resin to the organic solvent, in the above 1st or the manufacture method of one semiconductor device of the 

3rd. 

[0012] The manufacture method of the 5th semiconductor device concerning this invention is a way the bridge formation part 
of a resin meltable to the organic solvent is a unsaturated bond or a hydroxy 1 group, in the above 1st or the manufacture 
method of one semiconductor device of the 4th. 

[0013] The manufacture methods of the 6th semiconductor device concerning this invention are the reactivity of a bridge 
formation part, and a method of adjusting an amount in the manufacture method of the 5th semiconductor device of the above. 

[0014] The manufacture method of the 7th semiconductor device concerning this invention is a method of the developer of an 
organic-solvent system mixing the 2nd good solvent and ****** of resist material, and adjusting the mixing ratio, in the above 
1st or the manufacture method of the 2nd semiconductor device. 

[0015] In the manufacture method of the 7th semiconductor device of the above, good solvents are organic system polar 
solvents, ****** is water, and the manufacture method of the semiconductor device of the octavus concerning this invention 
is a method of adjusting the addition of water. 

[0016] The 1st semiconductor device concerning this invention is manufactured by the manufacture method of the 

semiconductor device of either the above 1st or the octavus 

[0017] 

[Embodiments of the Invention] Drawing showing the mask pattern for forming target resist Bataan by which detailed 
separation was carried out by this invention shows gestalt 1. drawing 1 of operation to (a) - (f) as an example of a mask 
pattern, namely, (a) ~ in the mask pattern 300 of a detailed space, and (d), the pattern 400 of the remnants of isolation and (e) 
show the pattern 500 of the remnants of isolation, and (f) shows [ the mask pattern 100 of a detailed hole, and (b) / the 
detailed square pattern 200 and (c) ] the pattern 600 of the remnants of isolation Drawing 2 and drawing 3 are the 
process-flow views for explaining the detailed separation resist pattern formation method of the gestalt 1 operation of this 
invention. 

[0018] First, the formation method of the detailed separation resist pattern concerning the gestalt of this operation and the 
manufacture method of the semiconductor device using this are explained, referring to drawing 1 -3. As drawing 2 (a) shows, 
the 1st resist 1 which has the mechanism in which an acid is generated inside by optical irradiation or heat-treatment in the 
semiconductor substrate (semiconductor wafer) 3 is applied (about 0.7-1.0 micrometers in for example, thickness). This 1st 
resist 1 is applied with a spin coat etc. on a semiconductor substrate, next gives pulley **-KU (it is heat treatment for about 1 
minute at 70-120 degrees C), and evaporates the solvent in the 1st resist. 

[0019] Next, in order to form the 1st resist pattern, g line, i line, Deep-UV, a KrF excimer, an ArF excimer, EB (electron ray), 
or X-ray carries out projection exposure using the mask containing a pattern as shown in drawing 1 using the light source 
corresponding to the sensitivity wavelength of the 1st used resist. 

[0020] Either a positive type or a negative resist is [ that what is necessary is just a resist using the mechanism which it is not 
limited and an acidic component generates inside a resist by irradiation of heat-treatment or light / that what is necessary is 
just the resist which generating of an acid produces by irradiation of a KrF excimer, an ArF excimer, EB (electron ray), or 
X-ray ] OK as especially the 1st resist used here. For example, as the 1st resist, the positive resist which consists of a novolak^ 
resin and a naphthoquinonediazide system sensitization agent is mentioned. Furthermore, if it is the resist material using the ^ 
system of reaction which is possible also for application of the chemistry amplification type resist using the mechanism in 
which an acid is generated by exposure, as the 1st resist, and generates an acid by exposure, it will not be limited especially. 
[0021] After exposing the 1st resist as mentioned above, the resolution of a resist is raised by developing negatives if needed 
by performing PEB (exposure afterbaking) (for example, PEB temperature:50-130 degree C). Next, negatives are developed 
using an about 0.05 to 3.0 wt% [, such as TMAH (tetramethylammonium hydroxide), ] alkaline-water bath liquid. Drawing 2 
(b) shows the pattern of the 1st resist 1 formed in this way. After performing a development, 60 - 90-second room [ about ] 
post DEBEROPPINGUBEKU may be performed with the baking temperature of 60-120 degrees C if needed. Since this heat 
treatment influences a next mixing reaction, it is desirable to combine with the 1st resist or the 2nd resist material to be used, 
and to set it as suitable temperature. The above is the same as that of formation of the resist pattern by the general resist 
process as a process, if the point of using the 1st resist 1 which generates an acid is set aside. 

[0022] As mentioned above, the 2nd resist material which constructs a bridge by existence of an acid in pattern la of drawing 
2 (b) as shown in drawing 2 (c) after formation is dissolved in the solvent which does not dissolve the 1st resist 1, and it 
applies to 1st resist pattern la on the semiconductor substrate 3. If the method of application of the 2nd resist material can be 
applied uniformly on 1st resist pattern la, it can also be applied by not being limited especially and carrying out being 
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immersed (dipping) into the application by the spray, or the 2nd resist solution. Next, as shown in drawing 2 (d) after the 
application of the 2nd resist 2, this is prebaked if needed (for example, 85 degrees C, about 60 seconds), and the 2nd resist 
layer 2 is formed. ~ ~" - • 

[0023] Next, as shown in drawing 2 (e), the semiconductor substrate 3 is heat-treated (mixing BEKU: write it as MB 60-130 
degrees C and the following), the acid from 1st resist pattern la is diffused, it supplies into the 2nd resist 2, and crosslinking 
reaction is generated in the interface of the 2nd resist 2 and 1st resist pattern la. The bridge formation layer 4 which carried 
out crosslinking reaction so that 1st resist pattern la might be covered with this MB is formed into the 2nd resist 2. What is 
necessary is for MB temperature / time in this case to be 60-130 degree-C/60-120sec(s), and just to set it as the optimal 
conditions with thej^dofr^tj^ and the thickness of the reaction layer to need. Moreover, by carrying 

out [ above-mentioned ] heating and adjusting time (MB time) constructing a bridge, it is also possible to control the thickness 
of a bridge formation layer, and it is the technique in which a reaction controllability is very high. 

[0024] Next, development ablation of the 2nd resist 2 which is not constructing a bridge is carried out without dissolving the 
1st resist pattern using a developer, as shown in drawing 2 (f). It becomes possible to obtain the resist pattern to which the 
area of reduction or an isolated remnants pattern was expanded for a hole bore or separation width of face by the above 
processing. 

[0025] In the above, by the manufacture method explained with reference to drawing 2 , after forming the 2nd resist layer on 
the 1st resist pattern, the technique of generating the acid which diffuses an acid to the 2nd resist out of 1st resist pattern la by 
suitable heat-treatment was explained. It is possible by choosing a suitable reactant high material as the 2nd resist, and 
performing suitable heat-treatment (for example, 85 degrees C - 150 degrees C) to obtain the resist pattern to which the 
interface of resists produced crosslinking reaction and the area of reduction or an isolated remnants pattern was expanded 
without the exposure for acid generating for a hole bore or separation width of face by diffusion of the acid which exists all 
over the 1 st resist Bataan. 

[0026] The various thin films of a ground are ********** e d by using as a mask the detailed separation resist pattern formed 
on 1st resist pattern la as mentioned above, a detailed space or a detailed hole is formed in a ground thin film, andY ~~ 
semiconductor device is manufactured. 

[0027] Next, instead of heat-treatment, an acid is generated by exposure in advance of heat-treatment, and how to diffuse is 
explained. Drawing 3 is a process-flow view for explaining the formation method of the detailed resist pattern in this case. 
First, since drawing 3 (a) and (b) are the same as that of drawing 2 (a) and (b), they omit explanation. 
[0028] After forming the 2nd resist layer as mentioned above, as shown in drawing 3 (c), a semiconductor substrate is again - 
exposed completely by g line or i line of Hg lamp, and an acid is generated in the 1st resist. What is necessary is the light 
source used for the exposure at this time to be possible also for using Hg lamp, a KrF excimer, an ArF excimer, etc., and not 
to be limited by exposure especially if generating of an acid is possible fofitj and just to expose it using the light source 
according to the sensitization wavelength of the 1st used resist, and light exposure according to the sensitization wavelength 
of the 1st resist. In addition, applying forming a bridge formation layer alternatively, when the thickness of the bridge 
formation layer for which reactivity needs the 1st resist to apply and the 2nd resist in a low case comparatively is 
comparatively thick makes it desire an exposure process which generates an acid component in the 1st resist pattern, it is 
carried out, it is not limited [ a bur especially ] and they should just use it suitably. 

^ [0029] Thus, it exposes after the application of the 2nd resist and a^addjsgenerated in the lstresist, and by adjusjtaemofl 
light exposure, since the amount of the acid generated in the 1 st resisTTin ordeF to expose the 1st resist 1, after having been" 
covered by the 2nd resist^ is^oiTCCtlyxpntrqllable. mjhe latusxange,.the thickness of the reaction layer^can control it -with a 
sufficient precision by the^example of drawing 3 . — ----- 

^ [0030] As mentioned above, the various thin films of a ground can be ********** e( j by using the formed detailed separation 
resist pattern as a mask, a detailed space or a detailed hole can be formed in a ground thin film, and a semiconductor device 
can be manufactured. 

[003 1] Although the above example explained how to form a detailed resist pattern all over the semiconductor substrate 3, > 
how to form a detailed resist pattern alternatively only in the request field of the semiconductor substrate 3 next is explained. 
Drawing 4 is the process-flow view of the manufacture method in this case. 

[0032] That is, it is also possible to expose alternatively only into a required predetermined portion besides exposing the 
semiconductor substrate 3 which formed the 2nd resist on the 1st resist pattern as shown in drawing 4 , and it is possible to . 
distinguish the field over which the 2nd resist constructs a bridge by the interface with the 1st resist pattern in this case, and 
the field which does not construct a bridge. Thus, by using a suitable exposure mask, it can expose alternatively on a 
semiconductor substrate, an exposure portion and an unexposed portion can be distinguished, and the 2nd resist pattern can 
form the field which constructs a bridge in a boundary portion with the 1st resist pattern, and the field which does not, 
construct a bridge. Thereby, the different detailed hole or different detailed space of a size on the same semiconductor 
substrate can be formed. 

[0033] The process of drawing 4 (a) and (b) is the same as the process of drawing 3 (a) and (b). As shown in drawing 4 (b), 
after forming the layer of the 2nd resist 2, as shown in drawing 4 (c), it shades with a gobo 5, a part of semiconductor , 
substrate 3 is again exposed to the selected field, and an acid is generated in 1st resist pattern la! This forms the bridge, 
formation layer 4 in the interface of the 2nd resist 2 which touches 1st resist pattern la in the exposed portion, as shown in 
drawing 4 (d). ~" 

[0034] Next, the resist material of the above 2nd is explained. The thing containing the independent kind of resin (resin of 



3 of 13 



1/30/03 4: 17 PM 



cross-linking) meltable to the organic solvent which has a unsaturated bond or a hydroxyl group and constructs a bridge with 
an acid as 2nd resist material, or two kinds or more of mixture, and a resin meltable to the organic solvent over which a bridge 
is constructed by the organic solvent by this cross linking agent under existence of a meltable cross linking agent and an acid 
is used as a solution which dissolved in the solvent. Although the above-mentioned cross-linking resin can also be used for the 
resin over which a bridge is constructed by the above-mentioned cross linking agent, it is easy to be a resiri ovefwhich it is 
not limited to it but a bridge is constructed by the cross linking agent under existence of an acid. Moreover, the 
above-mentioned solution is formed as the formation method of the 2nd resjstjxyj)eingjmmersed or a spraj^pEjication in a 
rotation application or the above-mentioned solution. When using the mixture of a resin as the 2nd resis^^t^emat^i5^^ , 
composition is not limited by the 1st resist material or set-up reaction condition etc. to apply that what is necessary is just to 
especially set up the optimal composition. 
cJ0035] That is, it will not be limited especially if it is the material which is meltable to the solven t whichdoes not dissolve 1st 
'^resist pattern la as for the material^pplied totHe2nd resist, and produces crosslinking reaction under existence of an acid 
component. Moreover, the 2nd resist which causes crosslinkjngjeaction by existence o f an a cid includes the case where resist 
material itself is a cross-linking compound, and the 2nd resist which causes crosslinking reaction by existence of an acid 
includes further the case where the compound as resist material and the cross-linking compound as a cross linking agent are 
mixed. 

[0036] As a meltable resin, to the above-mentioned organic solvent, a polyacrylicacid, a polyvinyl acetal, A polyvinyl 
pyrrolidone, a unsaturated polyester, polyvinyl alcohol, Polyethyleneimine, a polymethyl methacryjate, a ' 
styrene-maleic-anhydride copolymer, Ajcrylicjesjui, a polyimide, a "polyvinyl amine, the poly allylamine, An oxazoline 
machine content resin, a urethane resin, phenol resin, a cellulose resin, A sulfonamide resin, maleic resin, vinyl resin, an 
epoxy resin, A silicone system resin, unsaturation organo^ ORGANO PORISHIRU sesguio'xane, 

melamine resin, a ufea-Tesiri; an alkyd resin, and a sulfonamide are mentioned, and one of them or two kinds or more of 
mixture or its salt is used. These resins are good anything, if it can apply uniformly on a substrate by the polymer or oligomer 
which has the reactive site which is not limited above and promotes crosslinking reaction, i.e., a unsaturated bon£ and a 
hydroxyl group. As theabove;^ dry etching resistance can be raised by combining asilicone system resin. 

[0037] You may use as one kind of the above-mentioned resin, or~fwo kinds or more of mixture, and the"resin used for the 2nd 
resist material can be suitably adjusted by the reacting weight with a ground resist, the reaction condition, etc. It is the purpose 
which raises the solubility to a solvent, and you may use by using these resins as salts, such as a hydrochloride. It is also 
possible for the crosslinking reaction under the acidic component of the above-mentioned resin not to arise, or to mix and use 
a cross linking agent for these resins further especially, at a low case. 

[0038] Moreover, a meltable cross linking agent constructs a bridge over the above-mentioned organic solvent in resins by 
heat treatment or optical irradiation under existence of an acid. It is the thing which may make an organic solvent insolubilize 
the resin. For example, a guanidine system, The organic accelerator of a thiazole system, a thiuram system, and a dithio 
cuttlefish louver mate system, A melamine derivative, a urea derivative, benzoguanamine, glycoluryl, It is characterized by 
using one kind or two kinds or more of mixture, the monomer of an isocyanate, polyfunctional epoxy, polyfunctional acrylic 
resin, polyfunctional urethane, and a polyfunctional silicone system resin, or its oligomer. A cross linking agent meltable to 
these organic solvents is not limited above, does not mix with the 1st resist, and if it does not make it dissolve and can carry 
out bridge formation hardening of the resist by supply of an acid, it is good anything, 

[0039] Moreover, it is characterized by using one sort or two sorts or more of mixed solvents which the solvent which 
exfoliates the solvent used for the 2nd resist material and the 2nd resist of the above (development) dissolves the resin and 
cross linking agent to constitute enough, and do not dissolve the 1st resist of the above. As a solvent, they are an alcoholic 
system, a ketone system, an ether system, an ester system, a halogenated-hydrocarbon system, benzenoid, alkoxy benzenoid, 
an annular ketone system, etc. For example, toluene, a xylene, a methoxybenzene, ethoxy benzene, Benzene, a pyridine, a 
cyclohexane, a dioxane, a methyl ethyl ketone, A methyl isobutyl ketone, an acetone, acetic-acid t-butyl, acetic-acid n-butyl, 
Ethyl acetate, a tetrahydrofiiran, diethylether, an isopropyl ether, A methyl-cellosolve, ethylcellosolve, N-methyl pyrrolidone, 
N, and N'-dimethylformamide, Ethanol, a methanol, an isopropanol, butyl alcohol, Ethylene glycol, ethylbenzene, a 
diethylbenzene, n-butyl ether, N-hexane, n-heptane, a methoxybenzene, ethoxy benzene, A phenetole, a veratrole! 
gamma-butyrolactone, chloroform, etc. are mentioned. What is necessary is just to mix the 2nd good solvent and ****** of 
resist material according to the solubility of the material used for the 2nd resist in that those solvents are independent or the 
range which does not dissolve the 1st resist pattern. 

[0040] In this invention, it is important to control the crosslinking reaction of the 1st resist and the 2nd resist, and to control 
the thickness of the bridge formation layer formed on the 1st resist pattern. As for control of crosslinking reaction, it is 
desirable to optimize according to the configuration of the reactivity of the 1st resist and the 2nd resist which apply this 
invention, and the 1st resist pattern, the thickness of the crosslinking reaction layer to need, etc. 
[0041] Control of the crosslinking reaction of the 1st resist and the 2nd resist has the technique by adjustment of process 
conditions, and the technique of adjusting composition of the 2nd resist material, as the process control technique of 
crosslinking reaction -- (1) -- the light exposure to the 1st resist pattern is adjusted » (2) from the field of the material 
composition which adjusts mixing BEKU ( MB ) temperature and the processing time and which is used for the 2nd resist (3) 
The technique of mixing a suitable cross linking agent to (4) resins which mix two or more kinds of suitable resins, and adjust 
the mixing ratio, and adjusting the mixing ratio to them is effective. 

[0042] reactivity with the 1st resist material which does not opt for control of such crosslinking reaction unitary, and carries 
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out (1) application, the thickness of the cross-linking-agent layer to (3) the configuration of the 1st resist pattern, thickness, 
and (2) 3 need, and (4) it is necessary to take into consideration and determine conditions with various usable exposure ' 
conditions or MB conditions, (5) application conditions, etc. [ however, ] When, especially as for the reactivity of the 1st 
resist and the 2nd resist, composition of the 1st resist material shows being influenced, therefore it actually applies this 
invention, it is desirable to take into consideration the factor mentioned above and to optimize the 2nd resist material 
constituent. Therefore, especially the kind and its composition ratio of the material used for the 2nd resist are not limited, and 
are optimized and used according to the kind of material to be used, heat treatment conditions, etc. 
[0043] Moreover, although this invention forms a detailed separation resist pattern on the semiconductor substrate 3 as 
mentioned above, according to the manufacture process of a semiconductor device, this may be formed on insulating layers, 
such as a silicone oxide film, and may be formed on conductive layers, such as a polysilicon contest film. Especially this 
invention is not restrained by the ground film, if it is on the base material which can form a resist pattern, in which case, will 
be applicable and will be formed on a base material as occasion demands. 

[0044] Moreover, in this invention, before forming the 2nd resist film on the 1st resist pattern, by heat-treating the 1st resist 
pattern and controlling the solvent resistance to the 2nd solvent and developer of a resist, it spreads and the configuration of 
the detailed pattern obtained or a detailed space can also improve the margin of the development conditions of the 2nd resist. 
As for the heat treatment temperature of the 1st resist pattern, it is good to be the range of 60 degrees C - 150 degrees C, for 
example, to process in time for 30 seconds - 300 seconds on a hot plate especially, that what is necessary is just below the 
pyrolysis temperature of the resist to be used. 

[0045] moreover, the thing included by the concentration not more than 20wt% for the purpose of giving flexibility and 
elasticity to the 2nd resist material in this invention at an organic solvent by using one kind or two kinds or more of mixture of 
a meltable plasticizer as an additive -- things are desirable For example, phthalic-ester systems, such as a dibutyl phthalate, a 
dioctyl phthalate, or butyl benzyl phthalate, Phosphoric ester systems, such as tributyl phosphate ester, a TORIFOSU 
photograph, or a tricresyl phosphate, Fatty-acid-ester systems, such as butyl triricinolate, dibutyl succinate, or a RISHIRU 
acid methyl acetyl, A butyl phthalyl butyl glycolate, a Methylene glycol, diethyl butyrate, A polyethylene glycol, ethylene 
glycol, a glycerol, a propylene glycol, 3-methylene pentane - Glycol derivatives, such as 1, 3, and 5-triol or a 
triethylene-glycol JIBUCHI rate, Although sebacate systems, such as dibutyl sebacate or dioctyl sebacate, epoxidation 
soybean oil, castor oil or chlorinated paraffin, etc. is mentioned, it is required for the 2nd resist material besides the above for 
there to be compatibility. 

[0046] Moreover, in this invention, it is desirable to contain in an organic solvent by the concentration not more than 20wt% 
by using one kind or two kinds or more of mixture of a meltable (oil-soluble) surfactant as an additive as a purpose made into 
the 2nd resist material on a membrane formation disposition. An oil-soluble surfactant needs to dissolve in the organic solvent 
used for the^ndjesist. If the 2nd resist can be made to form uniformly on a substrate by little addition An anionic "surface 
a cation nature surfactant, a nonionic surfactant, Any of an amphoteric surface active agent or a fluorochemical surfactant are 
sufficient. For example, a lecithin derivative, propylene glycol fatty acid ester, A glycerine fatty acid ester, polyoxyethylene 
glycerine fatty acid ester, Polyglyceryl fatty acid ester, a sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid ester, 
Polyoxyethylene sorbitol fatty acid ester, polyoxyethylene alkyl ether, A polyoxyethylene alkylphenol, a polyoxyethylene ' 
alkylphenyl formaldehyde condensate, The polyoxyethylene castor oil or hydrogenated castor oil, a polyoxyethylene sterol, or 
a hydrogenation sterol, Polyethylene glycol fatty acid ester, polyoxyethylene alkyl ether, Polyoxyethylene polyoxypropylene 
alkyl ether, polyoxyethylene alkyl phenyl ether, Polyoxyethylene lanolin or lanolin alcohol or an yellow-bees-wax derivative, 
Polyoxyethylene alkylamine or a fatty-acid amide, a polyoxyethylene-alkyl-ether phosphoric acid, or phosphate, An alkyl 
ether carboxylate, alkyl phosphate and polyoxyethylene-alkyl-ether phosphate, Alkylbenzene sulfonates, a sulfonate, " 
quarteraary ammonium salt, An alkyl pyridinium salt, an acetic-acid betaine type amphoteric surface activeagentran 
imidazoline type amphoteric surface active agent, The block polymerization type non-ion system surfactant of an' 
ethyleneoxide and propylene oxide, A perfluoro alkyl sulfonate, a perfluoro alkyl carboxylate, perfluoro alkyl 
polyoxyethylene ethanol, the 4th ammonium iodide of a perfluoro alkyl, or fluoridation alkyl ester is mentioned. 
[0047] Moreover, in this invention, dry etching resistance can be raised by combining a silicone system resin as a meltable 
resin consdtuenttcthe.organic solvent used for the 2nd xesist of the above.., 

[<J04SfMoreover, in this invention, a reacting weight with the 1st resist is controllable by adjusting the reactivity of the bridge 

formation part of a meltable resin, and the amount of introduction to the organic solvent used for the 2nd resist. 

[0049] Moreover, in this invention, by the developer of the above-mentioned organic-solvent system mixing the 2nd good 

solvent and ****** of resist material, and adjusting the mixing ratio, fine tuning of development speedlsatFained and controls 

the degree of reduction-izing of the taper angle after development, resist pattern separation size, or hole opening size. 

[0050] For example, the addition of water is adjusted, using water as ******, using organic system polar solvents as a good 

solvent. 

[0051] Moreover, the semiconductor fabrication machines and equipment of this invention are manufactured by the 
manufacture method of the semiconductor device each above. 

[0052] Gestalt 2. drawing 5 of operation is a process-flow view for explaining the detailed separation resist Bataan formation 
method of the gestalt 2 operation of this invention. With reference to drawing 1 and drawing 5 , the formation method of 
detailed separation resist Bataan of the gestalt 2 this operation and the manufacture method of the semiconductor device using 
this are explained. 

[0053] As shown in drawing 5 (a), the 1 st resist 1 1 which contains some acid inside is applied to the semiconductor substrate 
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3. The 1st resist carries out projection exposure using the mask which constructs a pattern like drawing 1 using g line or i line 
of Hg lamp, after prebaking (it is heat treatment for about 1 minute at 60-150 degrees C) (it is omitting in drawing 5 ). Then, 
after heat-treating by PEB (10-150 degrees C) and raising the resolution of a resist if needed, negatives are developed using' 
about 2.0% dilution-water bath liquid of TMAH (tetramethylammonium hydroxide). 

[0054] Then, post DEBEROPPINGUBEKU may be performed if needed. Since this heat treatment influences a next mixing 
reaction, it is necessary to set it as suitable temperature. Drawing 5 (b) shows the pattern 1 1 of the 1st resist formed in this 
way. The above is the same as that of formation of the resist pattern by the conventional resist process as a process, if the 
point of using the resist 1 1 containing an acid is set aside. 

[0055] Next, as shown in drawing 5 (c) after the pattern formation of drawing 5 (b), the 2nd resist 12 melted by the solvent 
which does not dissolve the 1st resist 1 1 is applied including the cross-linking ghost which constructs a bridge by existence of 
an acid on the semiconductor substrate (wafer) 3. The same material as the composition stated with the gestalt 1 of operation 
is used for the solvent used here. Next, this is prebaked after the application of the 2nd resist 12 if needed. Since this heat 
treatment influences a next mixing reaction, it is desirable to set it as suitable temperature. 

[0056] Next, the semiconductor substrate 3 is heat-treated (60-150 degrees C), and crosslinking reaction is made to cause near 
the interface with the 1st resist of the 2nd resist 12 by supply of the acid from some acid contained in the 1st resist 1 1, as 
shown in drawing 5 (d). The bridge formation layer 14 which caused crosslinking reaction by this so that the 1st resist 1 1 
might be covered is formed into the 2nd resist 12, 

[0057] Next, development ablation of the 2nd resist 12 which is not constructing a bridge is carried out without dissolving the 
1st resist pattern using a developer, as shown in drawing 5 (e). It becomes possible to obtain the resist pattern which reduced a 
hole bore or separation width of face by the above processing. 

[0058] As mentioned above, the 1st resist 1 1 in the gestalt 2 of this operation does not have the need of generating an acid by 
exposure, and it diffuses the acid with heat treatment, and it is made to make it it to be adjusted so that an acid may be 
included in resist film 1 1 the very thing, and construct a bridge. Especially limitation will not be carried out, if mixing in a 
resist solution is possible as an acid included in this 1st resist, although the low-molecular acid of a carboxylic-acid system 
etc. is suitable. 

[0059] In addition, the material of the reverse poor 1st resist and the material of the 2nd resist can be used also in the gestalt 2 
of this operation, respectively by **** 1 of operation. Moreover, a separation space detailed on a semiconductor substrate or 
detailed things to form, such as hole etc., are the same as that of the gestalt 1 of the operation described previously, forming 
this detailed separation resist pattern 2a on various kinds of semiconductor substrates, and using this as a mask. 
[0060] Gestalt 3. drawing 6 of operation is a process-flow view for explaining the formation method of the detailed separation 
resist pattern of the gestalt 3 operation of this invention. With reference to drawing 1 and drawing 6 , the formation method of 
the detailed division resist pattern of the gestalt 3 this operation and the manufacture method of a semiconductor device of 
having used this for the row are explained. 

[0061] First, as shown in drawing 6 (a), the c lst resist 21 is applied to the semiconductor substrate 3. After prebaking to the 1st 
^ resist (it is heat treatment for about 1 minute at 60-150 degrees C), projection exposure is carried out using the mask 

containing a pattern like drawing 1 using g line or i line of Hg lamp, corresponding to the sensitization wavelength of the 1st 
resist (it omits in drawing 6 ). After it heat-treats by PEB (10-150 degrees C) and a photoresist carries out improvement in 
resolution if needed, negatives are developed using about 2.0% dilution-water solution of TMAH (tetramethylammonium 
hydroxide). Drawing 6 (b) shows pattern 21a of the 1st resist formed in this way. - 

[0062] Then, post DEBEROPPINGUBEKU may be performed if needed. Since this heat treatment influences a next mixing 
reaction, it is necessary to set it as suitable temperature. The above is the same as that of formation of the resist pattern by the 
conventional resist process as a process. 

[0063] As shown in drawing 6 (c) after the pattern formation of drawing 6 (b), immersing processing of the semiconductor 
substrate (wafer) 3 is carried out by the acidic^solutbn. The art is good in the method of the usual paddle development. 
Moreover, you may carry out by the vapor rise (blasting) of an acidic solution. Moreover, any of an oiiani?acia"and an 
inorganic acid are sufficient as the acidic solution in this case. Specifically, a low-concentration acetic acid is mentioned as a 
suitable example. In this process, an acid sinks in near the interface of 1st resist pattern 21a, and the film containing an acid is 
formed. Then, a rinse is carried out using pure water if needed. 

[0064] Then, as shown in drawing 6 (e), the 2ndjesist 22,melted by the solvent which does not dissolve the 1st resist 2 1 is 
applied including the cross-linking compound which constructs a bridge by existence of an acid on 1st resist pattern 21a. The 
2nd resist material used here and its solvent can use the same material as the composition stated with the gestalt 1 of 
operation. Next, the 2nd resist 22 is prebaked after the application of the 2nd resist if needed. Since this heat treatment 
influences a next mixing reaction, it is set as suitable temperature. 

[0065] Next, the semiconductor substrate 3 is heat-treated (60-150 degrees C), mixing BEKU is performed, and crosslinking 
reaction is made to cause near the interface with the 1st resist of the 2nd resist 22 by supply of the acid from the 1st resist 21a, 
as shown in drawing 6 (f). The bridge formation layer 4 which caused crosslinking reaction by this so that the 1 st resist 2 1 
might be covered is formed into the 2nd resist 22. 

[0066] Next, development ablation of the 2nd resist 22 which is not constructing a bridge is carried out without dissolving the 
1st resist pattern using a developer, as shown in drawing 6 (g). It becomes possible to obtain the resist pattern which reduced 
a hole bore or separation width of face by the above processing. 

[0067] As mentioned above, before not needing the process which generates an acid for the 1st resist but forming the 2nd 
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resist on the 1st resist by exposure processing, surface treatment with an acid liquid is performed, an acid is diffused with heat 
treatment, and it is made to construct a bridge according to the gestalt 3 of this operation. 
[0068] In the gestalt 3 of this operation as the 1st resist 21 A novolak resin, a positive resist which consists of 
naphthoquinonediazide system sensitization agents used with the gestalt 1 of operation are mentioned, further as the 1st resist 
If it is the resist material using the system of reaction which is possible also for application of the chemistry amplification type 
resist using the mechanism in which an acid is generated by exposure, and generates an acid by exposure Especially the resist 
material of others which it was not limited and were stated with the gestalt 1 of operation and the material of the 2nd resist are 
applicable also in the gestalt 3 of this operation, respectively. 

[0069] Moreover, it is the same as that of the gestalten 1 and 2 of the operation described previously to form detailed 
separation resist pattern 22a which carried out in this way and was formed on various kinds of semiconductor substrates, to 
form a detailed separation space or a detailed detailed hole etc. on a semiconductor substrate by making this into a mask, and 
to manufacture a semiconductor device. 
[0070] 

[Example] As the example 1. 1st resist, it consisted of a novolak resin and naphthoquinonediazide and the resist pattern was 
formed using i line resist using 2-heptanone as a solvent. First, the above-mentioned resist was dropped on Si wafer, after 
carrying out a rotation application, it prebaked in 80 degrees C / 70 seconds, the solvent in a resist was evaporated, and the 1st 
resist was formed by about 0.8 micrometers of thickness. Next, the 1st resist was exposed as an exposure mask using the mask 
as shown in drawing 1 , using i line reduction projection aligner as an aligner. Next, PEB processing was performed in 1 1 5 
degrees C / 90 seconds, then negatives were developed using the alkali developer (NMD3: TOKYO OHKA KOGYO CO., 
LTD. make), and the resist pattern with separation size as shown in drawing 7 was obtained. 

[0071] As the example 2. 1st resist, it consisted of a novolak resin and naphthoquinonediazide and the resist pattern was 
formed using i line resist using an ethyl lactate and propylene-glycol monoethyl acetate as a solvent. First, the 
above-mentioned resist was formed so that it might become about 1.0 micrometers of thickness by dropping and rotation 
application on Si wafer. Next, it prebaked in 90 degrees C / 70 seconds, and the solvent in a resist was dried. Then, it exposed 
using the mask as shown in drawing 1 using the stepper by NIKON CORP. Next, PEB processing was performed in 1 15 
degrees C / 90 seconds, then negatives were developed using the alkali developer (NMD3 : Tokyo adaptation shrine make), 
and each resist pattern with separation size as shown in drawing 8 was obtained. 

[0072] The resist pattern was formed using a chemistry amplification type excimer resist (Tokyo adaptation shrine make) as 
the example 3. 1st resist. First, the above-mentioned resist was formed so that it might become about 0.85 micrometers of 
thickness by dropping and rotation application on Si wafer. Next, it prebaked in 90 degrees C / 70 seconds, and the solvent in 
a resist was dried. Then, it exposed using the mask as shown in drawing 1 using the KrF excimer reduction projection aligner. 
Next, PEB processing was performed in 1 10 degrees C / 70 seconds, then negatives were developed using the alkali 
developer (NMD-W : Tokyo adaptation shrine make), and each resist pattern with separation size as shown in drawing 9 was 
obtained. 

[0073] Chemistry amplification type resist which consists of t-Boc-ized polyhydroxy styrene and an acid generator as the 
example 4. 1st resist It used and the resist pattern was formed. First, the above-mentioned resist was formed so that it might 
become about 0.60 micrometers of thickness by dropping and rotation application on Si wafer. Next, BEKU was performed in 
1 15 degrees C / 120 seconds, and the solvent in a resist was dried. Then, after carrying out the rotation application of the (id 
pay sir ESP-100;Showa Denko K.K. make) similarly as an antistatic film on this resist, BEKU was performed in 90 degrees C 
/ 90 seconds. Next, it draws by 16.4microC/cm2 using EB drawing equipment. Next, after performing PEB in 80 degrees C / 
120 seconds, the resist pattern was developed using the TMAH alkali developer (NMD-W : Tokyo adaptation shrine make) 
which uses pure water, and exfoliates and continues an antistatic film. Consequently, each about 0.24-micrometer EB resist 
pattern as shown in drawing 1 0 was obtained. 
[0074] Next, the example about the 2nd resist material is explained. 

[0075] example 5. ~ ethylene glycol 380g and ethanol 95g were added to 25g of polyvinyl-acetal resins, churning mixture 
was carried out at the room temperature for 6 hours, using 1L measuring flask as 2nd resist material, and the 5wt% solution of 
a polyvinyl-acetal resin was obtained 

[0076] example 6. xylene 475g was added to polyvinyl methyl silsesquioxane 25g, the mixed dissolution was carried out 
with the wave rotary bottom of room temperature all night, using 1L **** as 2nd resist material, and the 5wt% solution of 
polyvinyl methyl silsesquioxane was obtained 

[0077] example 7. -- using 1L measuring flask as 2nd resist material, churning mixture of methoxy methylene melamine lOOg 
and the methanol 900g was carried out at the room temperature for 6 hours, and the about 10 wt(s)% methoxy methylene 
melamine solution was obtained 

[0078] example 8. -- as the 2nd resist material -- 1L measuring flask -- using -- the inside of lOOg of methoxy 
(N-methoxymethyl) ethylene ureas, lOOg of hydroxy (N-methoxymethyl) ethylene ureas, and lOOg of N-methoxymethyl ureas 
- respectively - ethanol 750g and isopropanol 50g Churning mixture was carried out at the room temperature for 8 hours, 
and the about 10 wt(s)% ethylene urea solution was obtained, respectively. 

[0079] example 9. -- churning mixture of the 160g [ of polyvinyl-acetal solutions obtained in the example 5 ], 20g [ of 
methoxy methylol melamine solutions obtained in the example 7 ], and isopropanol 20g was carried out at the room 
temperature as 2nd resist material for 6 hours, and the mixed solution of a resin and a cross linking agent was obtained 
[0080] As 2nd resist material, in example 10. 180g of polyvinyl-acetal solutions obtained in the example 5, 20g of methoxy 
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(N-methoxymethyl) ethylene urea solutions obtained in the example 8, 20g of hydroxy (N-methoxymethyl) ethylene ureas, 
and 20g of N-methoxymethyl ureas, churning mixture of the methoxybenzene 20g was carried out at the room temperature for 
8 hours, respectively, and the mixed solution of a resin and a cross linking agent was obtained. 
[0081] example 11.- each was mixed for 10g, 20g, 30g, and methoxybenzene 20g of 160g of polyvinyl methyl 
silsesquioxane solutions obtained in the example 6, and the methoxy ethylene urea solution obtained in the example 8 under 
the room temperature as 2nd resist material for 6 hours Consequently, the concentration of the methoxy ethylene urea which is 
a cross linking agent to a polyvinyl methyl silsesquioxane resin obtained three kinds of 2nd 27wt% resist solution 20wt% 
about 1 1 wt(s)%. 

[0082] As the example 12. 2nd resist, to lOOg of the polyvinyl methyl silsesquioxane resin solution obtained in the example 6, 
churning mixture of the 5wt% methoxybenzene solution of a polyvinyl siloxane resin was carried out under the room 
temperature by mixing Og, 35,3g, and 72.2g for 6 hours, and three kinds of mixed solutions from which the mixing ratio of a 
polyvinyl methyl silsesquioxane resin and a polyvinyl siloxane resin differs were obtained. 

[0083] On Si wafer with which the 1st resist pattern obtained in the example 13. example 2 was formed, the 2nd resist 
material obtained in the example 12 was prebaked in 90 degrees C / 70 seconds, after carrying out a spin coat, dropping and, 
and the 2nd resist film was formed. Next, mixing BEKU (MB) was performed in 1 15 degrees C / 90 seconds, and crosslinking 
reaction was advanced. Next, by performing a rinse by the xylene, carrying out development exfoliation of the layer 
non-constructing a bridge, and performing a postbake in next 100 degrees C / 90 seconds, after developing negatives using the 
mixed solvent of a methoxybenzene and a xylene, as shown in drawing 1 1 , the 2nd resist bridge formation layer was formed 
on the 1st resist pattern. In this case, it is possible by changing the mixing ratio of a resin to control the thickness of the bridge 
formation layer formed on the 1st resist by changing a resin, and changing the amount of mixtures of a polyvinyl methyl 
silsesquioxane resin and a polyvinyl siloxane resin so that clearly from the table 1 showing change of the resist pattern size 
after arch forming by it. 
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[0085] By forming a bridge formation layer using the resin of this silicone system, dry etching resistance improved about 40 
times by the etching rate compared with bridge formation layer formation before. 

[0086] On Si wafer with which the 1st resist pattern obtained in the example 14. example 1 was formed, considering the resin 
obtained in the example 5 as 2nd resist material, dropping and after carrying out a spin coat, it prebaked in 90 degrees C / 70 
seconds, and the 2nd resist film was formed. Next, complete exposure was performed to the wafer using i line aligner. 
Furthermore, mixing BEKU (MB) was performed in 135 degrees C / 70 seconds, and crosslinking reaction was advanced. 
Next, by developing negatives using ethylene glycol and an ethanol mixed solution, carrying out development exfoliation of 
the layer non-constructing a bridge, and performing a postbake in next 120 degrees C / 90 seconds, as shown in drawing 1 1 , 
the 2nd resist bridge formation layer was formed on the 1st resist hole pattern. When the 1st resist hole pattern size of 0.35 
micrometers before forming a bridge formation layer performed complete exposure and about 0.38 micrometers and complete 
exposure were not performed by this so that clearly from Table 2, it was reducing by about 0.26 micrometers. 
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[0088] In this case, by performing complete exposure before MB BEKU, compared with the case where it does not carry out, 
crosslinking reaction advanced more and the bridge formation layer was thickly formed in the 1st resist front face. 
[0089] On Si wafer with which the 1st resist pattern obtained in the example 15. example 2 was formed, the mixed solution of 
the polyvinyl methyl silsesquioxane resin and polyvinyl siloxane resin which were obtained in the example 1 1, and an 
ethylene urea was used as the 2nd resist. The 2nd resist material was prebaked in 80 degrees C / 70 seconds, after carrying out 
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a spin coat, dropping and, and the 2nd resist film was formed. Next, for 100 degrees C / 90 seconds, for 1 10 degrees C / 90 
seconds, mixing BEKU (MB) was performed on three kinds of conditions for 120 degrees C / 90 seconds, and crosslinking 
reaction was performed. Next, the mixing ratio of a methoxybenzene/ethanol developed negatives using the mixed solvent of 
2/1, 1/1, and 1/2, and carried out development exfoliation of the layer non-constructing a bridge, and by performing a 
postbake in next 90 degrees C / 90 seconds, as shown in drawing 1 1 , the 2nd resist bridge formation layer was formed on the 
1st resist pattern. Consequently, the size of the space in the bore of a hole pattern and line pattern, and isolated remnants 
pattern of 0.4-micrometer size which were formed in the example 2 is reduced by the resist pattern after bridge formation 
layer formation, and the amount of reduction is increasing while MB temperature becomes high so that clearly from Table 3 
[0090] 
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[0091] Furthermore, it was observed that the dissolution of a bridge formation layer becomes slow, and pattern size is also 
reduction-ized, and the taper angle of the pattern approaches 90 degrees, so that the mixing ratio of the methoxybenzene of a 
developer was low. This shows that control of crosslinking reaction is possible with a sufficient precision, and that a pattern 
configuration is further improvable by controlling the temperature of MB, and composition of a developer. 
[0092] After carrying out the cure of the Si wafer with which the 1st resist pattern obtained in the example 16. example 3 was 
formed at 1 10 degrees C, three kinds of mixed solutions from which the concentration of the polyvinyl-acetal solution 
obtained in the example 5, the polyvinyl-acetal resin solution obtained in the example 10, and the methoxy ethylene urea 
which is a cross linking agent differs were used as the 2nd resist on the wafer. The 2nd resist material was prebaked in 85 
degrees C / 70 seconds, after carrying out a spin coat, dropping and, and the 2nd resist film was formed. Next, mixing BEKU 
(MB) was performed in 65 degrees C / 70 +100 degrees C / per second, and 90 seconds, and crosslinking reaction was 
performed. Next, by developing negatives using the mixed solvent of a methyl cellosolve and ethanol, carrying out 
development exfoliation of the layer non-constructing a bridge, and performing a postbake in next 90 degrees C / 90 seconds, 
as shown in drawing 12 , the 2nd resist bridge formation layer was formed on the 1st resist pattern. Consequently, the bore of 
the hole pattern of about 0.28-micrometer size formed in the example 3 is reduced as shown in Table 4, and the amount of 
reduction becomes so large that the amount of mixtures of a cross linking agent increases so that clearly from Table 4 
[0093] 
[Table 4] 
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[0094] From this, by adjusting the mixing ratio of material shows that control of crosslinking reaction is possible with a 
sufficient precision. Furthermore, since the methyl cellosolve which is usually the good solvent of the 1st resist by putting in 
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heat treatment after the 1st resist pattern formation can be used by the 2nd resist, it turns out that there is an effect that this 
heat treatment lowers the solubility to the organic solvent of the 1st resist. 

[0095] On Si wafer with which the 1st resist pattern obtained in the example 17. example 3 was formed, the mixed solution of 
the polyvinyl-acetal solution obtained in the example 6, the N-methoxymethyl-methoxy ethylene urea mixed solution which 
are the polyvinyl-acetal resin solution obtained in the example 10 and a cross linking agent, a hydroxy (N-methoxymethyl) 
ethylene urea, and N-methoxymethyl urea was used as the 2nd resist. The 2nd resist material was prebaked in 85 degrees C / 
70 seconds, after carrying out a spin coat, dropping and, and the 2nd resist film was formed. Next, mixing BEKU (MB) was 
performed in 70 degrees C / 70 +1 10 degrees C / per second, and 90 seconds, and crosslinking reaction was performed. Next, 
by developing negatives using pure water, carrying out development exfoliation of the layer non-constructing a bridge, and 
performing a postbake in next 85 degrees C / 90 seconds, as shown in drawing 12 , the 2nd resist bridge formation layer was 
formed on the 1st resist pattern. Consequently, the bore of the hole pattern of about 0.28-micrometer size formed in the 
example 3 is reduced, and, as for the amount of reduction, a difference is accepted by the difference in the bridge formation 
machine of a cross linking agent so that clearly from Table 5. 
[0096] 
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[0097] From this, the difference in the kind of material to mix shows that control of crosslinking reaction is possible. 
[0098] On Si wafer with which the 1st resist pattern obtained in the example 18. example 3 was formed, the polyvinyl-acetal 
solution obtained in the example 5, the polyvinyl-acetal resin solution obtained in the example 10, and the methoxy ethylene 
urea mixed solution which is a cross linking agent were used as the 2nd resist. The 2nd resist material was prebaked in 80 
degrees C / 70 seconds, after carrying out a spin coat, dropping and, and the 2nd resist film was formed. Next, mixing BEKU 
for 90 seconds (MB) was performed at predetermined temperature, and crosslinking reaction was performed. Next, by 
developing negatives using the mixed solvent of ethylene glycol and an isopropanol, carrying out development exfoliation of 
the layer non-constructing a bridge, and performing a postbake in next 90 degrees C / 90 seconds, as shown in drawing 12 , 
the 2nd resist bridge formation layer was formed on the 1st resist pattern. Consequently, the resist pattern size of about 0.28 
micrometers formed in the example 3 is reduced, and a difference is accepted with the amount of cross linking agents and 
reaction temperature so that clearly from Table 6. 
[0099] 
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[0100] From this, this invention is understood that control of the resist putter size by crosslinking reaction is possible, when 
the chemistry amplification type resist which generates an acid by optical irradiation is used. 

[0101] On Si wafer with which the 1st resist pattern obtained in the example 19. example 4 was formed, the polyvinyl-acetal 
solution obtained in the example 5, and the polyvinyl-acetal resin solution obtained in the example 10 and the methoxy 
ethylene urea mixed solution which is a cross linking agent were used as the 2nd resist. The 2nd resist material was prebaked 
in 80 degrees C / 70 seconds, after carrying out a spin coat, dropping and, and the 2nd resist film was formed. Next, mixing 
BEKU (MB) was performed in 105 or 1 15- degrees C / 90 seconds, and crosslinking reaction was performed. Next, by 
developing negatives using the mixed solvent of ethylene glycol, an isopropanol, and pure water, carrying out development 
exfoliation of the layer non-constructing a bridge, and performing a postbake in next 90 degrees C / 90 seconds, as shown in 
drawing 12 , the 2nd resist bridge formation layer was formed on the 1st resist pattern. Consequently, the size of the resist 
pattern of about 0.24-micrometer size formed in the example 4 is reduced, and, as for the amount of reduction, a difference is 
accepted by the difference in a cross linking agent so that clearly from Table 7 
[0102] 
[Table 7] 
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[0103] When chemistry amplification type EB resist which consists of t-Boc-ized polyhydroxy styrene and an acid generator 
is used, control of the resist pattern size by crosslinking reaction is possible for this to this invention. 
[0104] On the 1st resist pattern obtained in the example 20. example 2, the electron ray (exposure : 80microC/cm2) was 
irradiated alternatively. Next, the polyvinyl-acetal resin solution obtained in the example 10 and the methoxy ethylene urea 
mixed-water solution which is a cross linking agent were applied on the resist pattern which irradiated the electron ray as the 
2nd resist. The application prebaked the 2nd resist material in dropping, the deed which carried out the spin coat, then 70 
seconds in 85 degrees C / seconds, formed the 2nd resist film, further, performed mixing BEKU (MB) in 1 15 degrees C / 90 
seconds, and performed crosslinking reaction. By developing negatives by using the mixed solution of ethylene glycol and an 
isopropanol finally, carrying out development exfoliation of the layer non-constructing a bridge, and performing a postbake in 
next 105 degrees C / 70 seconds, as shown in drawing 12 , the 2nd resist bridge formation layer was alternatively formed on 
the 1st resist pattern. Consequently, about 0.4-micrometer resist pattern formed in the example 2 was reduced in the portion 
which did not irradiate an electron ray, about the portion which irradiated the electron ray alternatively, crosslinking reaction 
did not occur and reduction of hole size was not seen so that clearly from Table 8 
[0105] 
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[0106] From this, by the pattern of the portion irradiated by irradiating an electron ray alternatively after forming a resist 
pattern, since a reaction does not arise, this invention is understood that size control of an alternative resist pattern is possible. 

[0107] On Si wafer with which the 1st resist pattern obtained in the example 21. example 2 was formed, the rotation 
application of the weak hydrochloric-acid solution was carried out, and it dried in 100 degrees C / 70 seconds. Then, 
considering the polyvinyl methyl silsesquioxane which contains the methoxy ethylene urea obtained in the example 111 1% as 
2nd resist material, dropping and after carrying out a spin coat, it prebaked in 90 degrees C / 70 seconds, and the 2nd resist 
film was formed. Next, mixing BEKU (MB) was performed in 120 degrees C / 90 seconds, and crosslinking reaction was 
advanced. Next, by performing a rinse by the xylene, carrying out development exfoliation of the layer non-constructing a 
bridge, and performing a postbake in next 1 10 degrees C / 90 seconds, after developing negatives using the mixed solvent of a 
methoxybenzene and a xylene, as shown in drawing 1 1 , the 2nd resist bridge formation layer was formed on the 1st resist 
pattern. 
[0108] 
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[0109] By processing the 1st resist pattern by the acidic solution shows that reduction of pattern size is possible so that clearlv 
from Table 9. 7 
[0110] On Si wafer with which the 1st resist pattern obtained in the example 22. example 3 was formed, the resin which added 
1 wt% for the block-copolymer type non-ion system surfactant of an ethyieneoxide and propylene oxide to the polyvinyl-acetal 
resin solution obtained in the example 10 and the mixed solution of the hydroxy ethylene urea which is a cross linking agent 
(N-methoxymethyl) by using a phthalic ester as 5wt(s)% or a surfactant as a plasticizer was used as the 2nd resist. The 2nd 
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resist material was prebaked in 85 degrees C / 70 seconds, after carrying out a spin coat, dropping and, and the 2nd resist film 
was formed. Application unevenness was lost by adding a surfactant and application homogeneity improved notably. Next, 
mixing BEKU (MB) was performed in 100 degrees C / 90 seconds, and crosslinking reaction was performed. Next, by 
developing negatives using the mixed solvent of ethylene glycol, pure water, and an isopropanol, carrying out development 
exfoliation of the layer non-constructing a bridge, and performing a postbake in next 90 degrees C / 90 seconds, as shown in 
drawing 12 , the 2nd resist bridge formation layer was formed on the 1st resist pattern. 
0111] 
Table 10] 
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[0112] Consequently, the bore of the hole pattern of about 0.28-micrometer size formed in the example 3 is understood that it 
can control by existence of the additive of a plasticizer or a surfactant so that clearly from Table 10. Moreover, the effect 
which improves shortening and the hole configuration of a developing time was also accepted by adding an additive. 
[01 13] On Si wafer with which the 1st resist pattern obtained in the example 23. example 1 was formed, considering a 
different resin constituent from 10%, 30%, and 60% as 2nd resist material, the degree of acetalization of the polyvinyl-acetal 
resin of the resin obtained in the example 9 prebaked in 90 degrees C / 70 seconds, after carrying out a spin coat, dropping 
and, and it formed the 2nd resist film. Furthermore, mixing BEKU (MB) was performed in 1 15 degrees C / 70 seconds, and 
crosslinking reaction was advanced. Next, by developing negatives using ethylene glycol and a methanol mixed solution, 
carrying out development exfoliation of the layer non-constructing a bridge, and performing a postbake in next 1 10 degrees C 
/ 90 seconds, as shown in drawing 1 1 , the 2nd resist bridge formation layer was formed on the 1st resist hole pattern 
[0114] 
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[0115] Crosslinking reaction advanced more and the bridge formation layer was thickly formed in the 1st resist front face as 
the degree of acetalization of a polyvinyl-acetal resin increased so that clearly from Table 11. 

[0116] The 1st resist pattern obtained in the example 24. example 3 was formed on Si wafer with which the oxide film was 
formed, and the 1st resist pattern as shown in drawing 13 was formed. Next, after dropping and carrying out the spin coat of 
the 2nd resist material obtained in the example 1 1 and prebaking in 80 degrees C / 70 seconds, mixing BEKU (MB) was 
performed in 1 10 degrees C / 70 seconds, and crosslinking reaction was advanced. Next, the 2nd resist bridge formation layer 
was formed on the 1st resist hole pattern by developing negatives using a xylene, carrying out development exfoliation of the 
layer non-constructing a bridge, and performing a postbake in next 105 degrees C / 90 seconds. Furthermore, the ground 
oxide film was ********** ec j us jng t h e etching system, and the pattern configuration after etching was observed. Moreover, it 
**********ed similarly about the wafer in which the 1st resist pattern shown in drawing 13 which does not process this 
invention as an example of comparison was formed. Consequently, when this invention was applied so that clearly from Table 
12, the oxide-film pattern to which separation width of face was reduced was obtained. 
[0117] 

[Table 12] 
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[0118] As mentioned above, as explained, in this invention, the detailed pattern formation method using the charge of detailed 
separation resist pattern formation material and it which make pattern formation exceeding a wavelength limitation possible is 
acquired in detailed-izing of the separation pattern of a resist, and a hole pattern. Thereby, the diameter of a hole of a Hall 
system resist pattern can be reduced conventionally, and the separation width of face of a space system resist pattern can be 
reduced conventionally, moreover, the space by which detailed separation was carried out on the semiconductor substrate, 
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using as a mask the detailed separation resist pattern which carried out in this way and was formed - or hole formation can be 
carried out Moreover, the semiconductor device which has the space or hole by which detailed separation was carried out by 
such manufacture method can be obtained. 
[0119] 

[Effect of the Invention] The process which forms the 1st resist pattern on a semiconductor substrate according to the 
manufacture method of the 1st semiconductor device of this invention, The process which forms the 2nd resist which does not 
dissolve the resist pattern of the above 1st on this 1st resist pattern, but causes crosslinking reaction with an acid, The process 
which forms a bridge formation layer in the resist interface portion of the above 2nd which touches the resist pattern of the 
above 1st by supply of an acid, The process which develops negatives with the developer of an organic-solvent system in 
which the portion of the 2nd resist of the above non-constructing a bridge is dissolved without dissolving the resist pattern of 
the above 1st, and forms the 2nd resist pattern, It has the process which ********** s the above-mentioned semiconductor 
substrate by using this 2nd resist pattern as a mask. A resin meltable to the organic solvent which constructs a bridge with an 
acid as a resist material of the above 2nd, Or it is effective in the ability to acquire the manufacture method by the pattern 
formation technology which makes possible pattern formation which exceeds a wavelength limitation using the thing 
containing a meltable resin to the organic solvent over which a bridge is constructed by this cross linking agent under 
existence of a cross linking agent meltable to the organic solvent and an acid. 

[0120] According to the manufacture method of the 2nd semiconductor device of this invention, in the manufacture method of 
the 1st semiconductor device of the above, before forming the 2nd resist on the 1st resist pattern, it is effective in the margin 
of the development conditions of the 2nd resist spreading and being able to improve the configuration of the detailed pattern 
obtained or a detailed space by heat-treating the 1st resist pattern. 

[0121] According to the manufacture method of the 3rd semiconductor device of this invention, in the above 1st or the 
manufacture method of the 2nd semiconductor device, when the 2nd resist material contains a plasticizer or a surfactant, 
flexibility and elasticity have been given enough and it is effective in carrying out on a membrane formation disposition! 
[0122] According to the manufacture method of the 4th semiconductor device of this invention, in the above 1st or the 
manufacture method of one semiconductor device of the 3rd, when a meltable resin contains a silicone system resin to the 
organic solvent, it is effective in dry etching resistance improving. 

[0123] According to the manufacture method of the 5th semiconductor device of this invention, in the above 1st or the 
manufacture method of one semiconductor device of the 4th, when the bridge formation part of a resin meltable to the organic 
solvent is a unsaturated bond or a hydroxyl group, it is effective in the ability to acquire the manufacture method by the 
pattern formation technology which makes pattern formation exceeding a wavelength limitation possible. 
[0124] According to the manufacture method of the 6th semiconductor device of this invention, in the manufacture method of 
the 5th semiconductor device of the above, it is effective in a pattern being controllable by adjusting the reactivity of a bridge 
formation part, and an amount. 

[0125] According to the manufacture method of the 7th semiconductor device of this invention, in the manufacture method of 
the 1st or 2nd semiconductor device, it is effective in a pattern being controllable by the developer of an organic-solvent 
system mixing the 2nd good solvent and ****** of resist material, and adjusting the mixing ratio. 

[0126] According to the manufacture method of the semiconductor device of the octavus of this invention, in the manufacture 
method of the 7th semiconductor device, good solvents are organic system polar solvents, ****** is water, and it is effective 
in a pattern being controllable by adjusting the addition of water. 

[0127] According to the 1st semiconductor device of this invention, it is what was manufactured by the manufacture method 
of the semiconductor device of either the above 1st or the octavus, and is effective in the ability to be integrated highly. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the 1st resist pattern on a semiconductor substrate, and the process which forms the 2nd 
resist which does not dissolve the resist pattern of the above 1st on this 1st resist pattern, but causes crosslinking reaction with 
an acid, The process which forms a bridge formation layer in the resist interface portion of the above 2nd which touches the 
resist pattern of the above 1st by supply of an acid, The process which develops negatives with the developer of an 
organic-solvent system in which the portion of the 2nd resist of the above non-constructing a bridge is dissolved without 
dissolving the resist pattern of the above 1st, and forms the 2nd resist pattern, It has the process which ********** s the 
above-mentioned semiconductor substrate by using this 2nd resist pattern as a mask. The manufacture method of the 
semiconductor device using what contains a meltable resin to the organic solvent over which a bridge is constructed by a resin 
meltable to the organic solvent which constructs a bridge with an acid as a resist material of the above 2nd, or the organic 
solvent by this cross linking agent under existence of a meltable cross linking agent and an acid. 

[Claim 2] The manufacture method of the semiconductor device according to claim 1 characterized by heat-treating the 1st 
resist pattern before forming the 2nd resist on the 1st resist pattern. 

[Claim 3] The manufacture method of the semiconductor device according to claim 1 or 2 characterized by the 2nd resist 
material containing a plasticizer or a surfactant. 

[Claim 4] The manufacture method of the semiconductor device according to claim 1 to 3 characterized by a meltable resin 
containing a silicone system resin to the organic solvent, 

[Claim 5] The manufacture method of the semiconductor device according to claim 1 to 4 characterized by the bridge 
formation part of a meltable resin being a unsaturated bond or a hydroxyl group at the organic solvent, 
[Claim 6] The manufacture method of the semiconductor device according to claim 5 characterized by adjusting the reactivity 
of a bridge formation part, and an amount. 

[Claim 7] The manufacture method of the semiconductor device according to claim 1 or 2 characterized by for the developer 
of an organic-solvent system mixing the 2nd good solvent and ****** of resist material, and adjusting the mixing ratio. 
[Claim 8] The manufacture method of the semiconductor device according to claim 7 which good solvents are organic system 
polar solvents, and ****** is water, and is characterized by adjusting the addition of water. 

[Claim 9] The semiconductor device characterized by manufacturing by the manufacture method of a semiconductor device 
according to claim 1 to 8. 
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